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CLEANING COMPOSITIONS 

5 Tgchnkal Field 

This invention relates to cleaning compositions particularly for use in rmovin^ 
limescale stains from sur&ces, particularly compositions that are dispensable as foams. 

Background Art 

1 0 Tap water always contains a certain amount of solubilized ions which eventually 

deposit as salts, on surfaces in contact with the water, as it evaporates. Such salts include 
calcium carbonate, commonly referred to as limescale. This phmomenon of limescale 
accumulation on surfaces which are often in contact with water may damage surfaces and 
affects the functioning of taps or appliances, such as irons. Also, the accumulation of 

1 5 limescale in the toilet bowl is aesthetically unpleasant and favors the deposition of 
further soil and the growth of microorganisms. It is therefore important to control this 
limescale accumulation. 

Many limescale removing compositions are known in the art. For example, EP- 
A-0,589,761 discloses a thickened acidic aqueous cleaner for bathtubs and other hard 

20 surfaced items, which removes limescale, soap scum and greasy soil from surfaces of 
such items without damaging such surfaces. 

One composition of the reference comprises: 

(a) an anionic surfiactant; 

(b) a nonionic surfactant; 

25 (c) a xanthan gum thickener having a molecular weight of about 1 ,000,000 to 

10,000,000 such as Kelzan® T sold by Merck & Co.; and 

(d) 2 to 8 percent of an acid mixture of succinic acid; glutaric acid and adipic 
acid ofabout 1:1:1; and 

(e) balance being water, wherein the composition has a pH ofabout 1 to 
30 about 4, more preferably about 2.7 to about 3.3 and a Brookfield viscosity ofabout 200 
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to 1,000 cps at room temperature, using a #2 spindle and 50 rpm. The composition of the 
reference does not include either sulfiunic acid or amine oxide surfactants. 

EP-A*0,606 J12 discloses a thickened buffered aqueous acidic composition. 
The composition of the reference comprises citric acid and sodium citrate, and in 
S the composition suitable thickeners include conventional thickeners such as xanthan 
gum, polymers, alkyl amines, and surfactant based thickeners as well as nonionic and 
amine oxide surfactants. The composition of the reference does not include sulphamic 
acid. 

EP-A-0,666,304 discloses compositions comprising as a first essential ingredient 
10 an organic acid such as maleic acid. It is prefened in the invention of the reference to 
use maleic acid either alone or together with sulfonic acids such as sulfamic acid. 

The compositions according to the reference invention comprise as a second 
essential ingredient a surfactant or mixtures thereof. The compositions comprise said 
surfactant in an appropriate amount below 1% by weight of the total composition. The 
IS composition of the reference does not include amine oxide surfactants. Optionally, the 
compositions of the reference comprise thickmers. 

WO*A*94 28108 concerns oven cleaning compositions and does not deal with 
acidic limescale removing compositions. 

The subject invention is directed to a limescale removing composition which can 
20 be delivered as a foam. 

In one embodiment, the subject invention provides an aqueous liquid storage* 
stable limescale removing foamable composition comprising: 

a. a mixture of sulphamic acid and at least one organic carboxylic acid; 

b. a thickening agent; 

25 c. an amine oxide surfactant. 

In another embodiment, the subject invention provides a method of removing 
limescale from a substrate using the composition as set out above. 
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Disctogwrt flf levtntiQB 

All amounts of components set out herein are given as percentages by weight of 
the limescale removing composition. 
S The composition of the invention comprises a mixture of sulphamic acid and at 

least one organic carboxylic acid. The sulphamic acid and the at least one other acid are 
preferably mixed in synergistically effective limescale removing amounts. Preferably, 
the organic carboxylic acid has a molecular weight of 60*250. More preferably, the 
carboxylic acid is lactic acid, citric acid» or another hydroxy acid where the hydroxy 

1 0 group is a to at least one of the acid moieties. 

Preferably » the mixture of acids is present in the range 5-20 weight percent of the 
aqueous cleanmg composition and more preferably 10-20 weight percent 

The composition of the invention can be dispensed as a foam through a foam 
dispenser. The composition may tend to be difficuh to dispense in this way if the 

15 composition in use has a final viscosity which is much above 300 cps. All viscosity 
measurements stated herein are taken using a Brookfield viscometer, at 20^C using #3 
spindle at 30 rpm. Preferably, the final viscosity is in the range 200-300 cps. When the 
maximum viscosity of the composition of the invention is limited by the need for the 
composition to be dispensable through a foam dispenser, one aspect of particular 

20 importance is storage stability. The composition of the subject invention relies on a 

complex blend of components and inevitably the composition will be placed into its final 
package some long time before it comes into use in the hands of the ultimate consumer. 
It is important that the viscosity of the composition is maintained within parameters 
during storage to allow delivery through the foam dispenser. Long term stability of the 

25 viscosity is mainly determined by the optimized level and type of thickening agents. 
Thickeners which can be effective in tfie composition of the subject invention can be 
selected fix)m the group consisting of acrylic emulsion polymer thickeners, xanthan 
gums, liiamsan gums, welan gums and polyurethanes. The preferred thickener is xanthan 
gum with altered rheology. Preferably, the thickener is present in an amount of 0.001-5 

30 weight percent based on the weight of the cleaning composition. 
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The storage stable composition of the subject invention will preferably be 
dispensable as a foam through a foam dispenser after storage at room temp^ature for 6 
months, and more preferable after storage at room temperature for 1 year. Preferably, the 
storage stable composition of the subject invention will not show phase separation or 
5 precipitation after said storage, the viscosity of the composition remainmg constant 
during said storage. 

Typically, the foaminess index £ is between 15-50 and more typically between 

20-30. 

While the amoimt of thickener is instrumental in allowing the composition to 
1 0 remain storage stable, it should also be noted that the presence of particular amounts of 
other components in the composition may effect viscosity. In particular, the amine oxide 
surfactant can be expected to have an effect on the viscosity of the composition. 

Another important feature of the limescale removing composition of the 
invention is that the composition is dispensable as a foam. 
1 5 Dispensing as a foam allows the composition to remain on the limescale stain for 

an effective time. The composition should be able to remain in contact with and be able 
to wet and penetrate the limescale stain for a sufficient time to have an effective 
descaling effect. SubsequenUy, the composition must be able to be washed away easily 
with water. 

20 Of importance, therefore, in the effectiveness of the composition is the quality of 

the foam which is produced. At one extreme, foams can be loose airy type foams, vMlc 
at the other extreme, foams can be tight mousse like type foams. The composition of the 
subject invention ideally produces a foam which is roughly halfway between a loose airy 
type foam and a tight mousse type foam in order to give maximum descaling and a good 

25 cling parameter. Cling is measured by spraying about lOg of product onto the underside 
of a preweighed suspended plate weighing about 200g. The plate is left to hang for 5 
minutes and is then re-weighed. The cling is determined by the amount of product 
remaining on the plate after 5 minutes. Preferably, the cling parameter of the 
composition of the subject invention is 50 - 70% of product remaining on the surface 

30 after 5 minutes. 
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The nature and amount of the amine oxide surfactant present in the composition 
of the invention will generally determine the foam profUe tuid cling parameter of the 
composition. Additionally, however, the cling parameter is dependent on the amount of 
thickener present in the composition. The amine oxide preferably has the formula RR' 
5 R'*NO, where R is a substituted or unsubstituted alkyl or alkene group containing from 
about 8 to about 30, preferably from about 10 to about 20, more preferably about 10 to 
16 carbon atoms. Preferably, R is an unsubstituted alkyl groiq). Groups R' and R** are 
each substituted or unsubstituted alkyl or alkene groups containing from about 1 to about 
18, preferably from about 1 to about 4, carbon atoms. More preferably, R' and R" are 

10 each methyl groups. 

The amine oxide detergent surfactant can be prepared by known and conventional 
methods. One such method involves the oxidation of tertiary amines in the manner set 
forth in U.S. Patent No. 3,223,647 and British Patent 437,566. In general terms, amine 
oxides are prepared by the controlled oxidation of the conesponding tertiary amines. 

IS Most preferably, the surfactant will be lauryl dimethyl amine oxide. Preferably, 

the amine oxide surfactant is present in the amount of 2.0-8.0% by weight of the total 
composition. 

The composition can contain other optional components appropriate to limescale 
removing compositions including dyes and fragrances. 
20 The balance of the composition of the invention (to 1 00 weight percent) is 

deionized water. 

The composition of the invention is dispensable through a conventional foam 
dispenser. 
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V 

Models for Carrying Out the Inventinn 

Exemplary compositioiis of tiie invention are. now set put below: 



E\ample 1 

S Malfidal % w/w 

Deionized Water To balance 

Xanthan gum with altered rfaeology (Kelco) O.SO 

Sulphamic Acid (GelpKe and Bate Ltd.) 10.00 

Citric Acid 4.00 

10 Lauryl dimethyl amine oxide 2.00 
1 % Dye Solution - Blue O.SO 
Fragrance O.IO 
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Example 2 

Matfiiial %w/w 

Deionized Water To balance 

Xanthan gum with altered rtieology (Kelco) 0.70 

5 Sulphamic Acid (GelpKe and Bate Ltd.) 9.00 

Lactic Acid (Purac®) 5.00 

Lauiyl dimethyl amine oxide 4.00 

1 % Dye Solution - Blue 0.30 

Fragrance 0.20 
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Example 3 



Material 



% w/w 



Deionized Water 



To balance 



Xanthan gum with altered rheology (Kelco) 
Sulphamic Acid (GelpKe and Bate Ltd.) 
Lactic Acid (Purac®) 
Lauryl dimethyl amine oxide 
1% Dye Solution Acid Blue 7 



13.00 



0.60 



0.40 



5.00 



1.00 



Fragrance 



0.10 



10 



15 



20 



25 



The composition of Example 3 had a viscosity of 250 cps and on dispensing 
through a conventional foam dispenser produced a foam with a cling parameter of 50 - 
70% over a 5 minute period. 

The composition was stable on storage at room temperature for one year. 

The composition of Example 3 was tested for effectiveness by the marble cube 
test as follows: 

Marble Cube Test 

1 ) 3 marble cubes weighing approximately 20g were washed with distilled water 
and dried in an oven until their weight was constant at room temperature. 

2) Each marble cube was weighed (Wq). 

3) 1 50g of product being tested was weighed into a conical flask. 

4) The pre-weighed marble cubes were placed into the test product. 

5) The marble cubes were left on test for 1 8 hours. 

6) After 1 8 hours, the marble cubes were removed from the test product and rinsed 
thoroughly with deionized water. 

7) Each marble cube was dried in an oven for 12 hours and weighed at room 
temperature. (W|) 

The percentage descaling was calculated as follows: 
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Wo - W, X 100% = % weight loss. 

Interpretation of Results 

The higher the percentage weight loss the greater the limescale removal activity 
of the product. 

Rwuita pf tht above Marhlc Cubt Test 

For the composition of Example 3, the average % weight loss (for the 3 cubes) 
ranged from 35 - 40%. 

Comparative Eicamplft 1 

A commercially available maleic acid limescale removing composition was tested 
in the same way as above and the % weight loss ranged from 20 - 30%. 

Industrial Applicability 
The subject invention provides a limescale removing composition which may be 
produced using conventional maniifacturing methods and packaging. The foamable 
limescale removing composition maintains its foaming and rheological properties after 
shelf storage at room temperature for 6 months, preferably one year. This shelf stability 
will allow a consumer to effectively utilize the descaling composition even though the 
composition may be placed into its final package a long time prior to its purchase and 
use. 
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OAIMS: 

1. An aqueous liquid storage stable foamable limescale removing composition 
comprising: 

5 a. a mixture of sulphamic acid and at least one organic carboxy lie acid; 

b. a thickening agent; 

c. an amine oxide surfactant 

2. The composition according to claim 1 wherein the viscosity of the composition is 
10 300 cps or less. 

3. The composition according to claim 1 wherein the viscosity of the composition is 
in the range of 200 cps to 300 cps. 

1 5 4. The composition according to claim 1 wherein the composition has a cling 
parameter of SO - 70%. 

5. The composition according to claim 1 wherein at least one carboxylic acid is 
lactic acid. 

20 

6. The composition according to claim 1 wherein at least one carboxylic acid is 
citric acid. 

7. The composition according to claim 1 wherein the thickening agent is selected 
25 from the group consisting of acrylic emulsion polymers, xanthan gums, rhamsan gums, 

welan gums and polyurethane. 
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8. The composition according to claim 1 wherein the amine oxide surfactant is an 
alkyl amine oxide surfactant. 
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9. The composition according to claim 8 wherein the alkyl amine oxide surfactant is 
a C]o-Ci6 alkyl dimethyl amine oxide. 

10. The composition according to claim 9 wherein the alkyl amine oxide surfactant is 
S lauryl dimethyl amine oxide. 

1 1 . The composition according to claim 1 wherein said mixture of sulphamic acid 
and at least one organic carboxylic acid are admixed together in synergistically effective 
limescale removing amounts. 

10 

12. Ail aqueous liquid storage stable foamable limescale removing composition 
comprising:* 

5-20% by weight of a mixture of sulphamic acid and at least one organic 
carboxylic acid; 
15 0.00 1 "5% by weight of a thickening agent; 

2.0-8.0% by weight of an amine oxide surfactant wherein the balance of the 
composition is deionized water. 

13. A method of removing limescale from a substrate comprising the steps of 

20 applying the composition of claim 1 to a substrate containing limescale; allowing the 
composition to remain in contact with the substrate for a sufficient amount of time to 
have a descaling effect; and removing the composition from the substrate. 

14. The method of removing limescale from a substrate according to claim 1 3 

25 wherein the composition comprises: 5-20% by weight of a mixture of sulphamic acid and 
at least one organic carboxylic acid; 0.00 1 -5% by weight of a thickening agent; 2.0- 
8.0% by weight of an amine oxide surfactant wherein the balance of the composition is 
deionized water. 
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